C
ONSIDERABLE variation exists in the degree of green pigmentation in soybeans. The variation ranges from near white in segregates of certain chlorophyll deficient lines to a very dark green in other lines. Chlorophyll deficiencies are expressed during the seedling stage in some lines, late in plant development in other lines and throughout the .growth period in still other lines. In certain genetic types only the upper leaves are chlorophyll deficient while in others only the lower leaves appear deficient.
Several chlorophyll deficient lines have been studied genetically, but only at the visual level. Nothing is known of the chemical nature of their differences.
Apparently, no one knows whether the observed differences in the so-called "chlorophyll deficient" types result from a reduction in the total chlorophyll content, a deviation from the "normal" ratio of chlorophyll a to chlorophyll b, or a masking (or diluting) of the green pigments by carotenoids or xanthophylls. In fact, the amounts or ratios of these pigments in "normal" soybean plants are not known.
The purpose of this study was to survey a few of the available types of soybeans to determine whether the observed "visual" differences in green pigmentation ~eere associated with differences in the amounts of the two major chlorophylls, a and b.
MATERIALS AND METHODS
Chlorophyll determinations were run on 10 strains of soybeans in 1959. These were: 'Clark', 'Dorman', 'Perry', 'Wabash', T135, T160, T161, T226, T229, and T233.
Clark, Dorman, ~Perry, and Wabash are commercial varieties and are presumably "normal" for chlorophyll content.; however, as the plants approach full growth, Perry and Wabash appear somewhat darker than Clark and Dorman. The numbered strains are from the genetic type collection and are considered to be chlorophyll deficient. Visually, T160, T226, and T229 appear to contain more chlorophyll than the other three (T135, T161 and T233) and are thus referred to here as "pale green" strains while the latter are called "yellow" strains. Of the pale green strains, T160 is the darkest, with T226 and 'T229 being yellowish-green and rather similar in color. T135 is distinctly more yellow than T161 and T233.
An eight-foot row of each strain was grown in the field and plants were chosen at random from the row (except that end plants were avoided) to be sampled for analysis. One sample from each strain was collected on each of 6 dates, August 24, 27, and 31, and September 2, 3, and 4. Collections were made at different dates in order to accommodate the procedure of analysis for chlorophyll content. Thus, dates were treated as replications in the statistical analysis.
A sample consisted of a composite of discs cut from all leaflets on a single plant, except that any leaflet that ~as obviously damDiscs were cut from the leaves by means of a placed in airtight containers for transport to the l the samples were weighed within 1 to 2 hours aft In addition, the number of discs per sample w used in computing chlorophyll content in terms o One set of samples was oven dried at 140° F. and reweighed. 'Percent dry matter was determined and the values obtained were used as the percent the corresponding paired samples for determining tent on a dry weight basis.
The second set of samples was macerated for Waring blender in 80% aqueous acetone and v through Whatman :~ 1 paper in a Btichner funne was macerated in the blender for 5 minutes, filtered a second time for 5 minutes and refiltered to assur rophyll had been removed. The filtrate was then known volume and optical density (absorbance) with a DU spectrophotometer.
Three readings wer of 2 wave lengths on each of 3 samples from each rophyll content was computed on the basis of th 9 readings at each of 2 wave lengths, Xl = 6 6630 ~, using the absorbancy index values given ã nd later used by Arnon.~ The concentrations of ch and chlorophyll b (cb) are: ca ~ 12.717 A~ --2.584 A, ~ rags. chlorophyll c~ ~ 22.869 Ax --4.670 A= ---~ rags. chlorophyll where A~ is the absorbance (Optical Density) Xx .~ 6450 ~ and A~o is the absorbance at M = values were then used to compute chlorophyll con weight, dry weight, and leaf area basis and to co of chlorophyll a to chlorophyll b. The data we randomized complete block design for statistical a
RESULTS

AND DISCUSSION
The estimate.s of total chlorophyll, chloroph phyll b and the ratio of chlorophyll a to ch the ten soybean strains are reported in Table  no significant differences in chlorophyll cont collected on different dates.
An orthogonal set of single degree of fre sons was made of the 10 soybean strains. T marized in Table 2 . The commercial varieties than the genetic types in both chlorophyll a b, no matter which method of determination However, the commercial varieties did not di cally from the genetic types in the ratio of c chlorophyll b.
The "dark" varieties, Perry and Wabash, cantly higher than the "light" varieties, Cla in total chlorophyll and in chlorophyll a w content was expressed in terms of leaf area, different when expressed in terms of fresh
